False start: cotranslational protein ubiquitination and cytosolic protein quality control.
Maintaining proteostasis is crucial to cells given the toxic potential of misfolded proteins and aggregates. To this end, cells rely on a number of quality control pathways that survey proteins both during, as well as after synthesis to prevent protein aggregation, promote protein folding, and to target terminally misfolded proteins for degradation. In eukaryotes, the ubiquitin proteasome system plays a critical role in protein quality control by selectively targeting proteins for degradation. Recent studies have added to our understanding of cytosolic protein quality control, particularly in the area of cotranslational protein ubiquitination, and suggest that overlap exists across co- and post-translational protein quality control networks. Here, we review recent advances made in the area of cytoplasmic protein quality control with an emphasis on the pathways involved in cotranslational degradation of eukaryotic cytosolic proteins. Protein homeostasis, or proteostasis, encompasses the systems required by the cell for the generation and maintenance of the correct levels, conformational state, distribution, and degradation of its proteome. One of the challenges faced by the cell in maintaining proteostasis is the presence of misfolded proteins. Cells therefore have a number of protein quality control pathways to aid in folding or mediate the degradation of misfolded proteins. The ubiquitin proteasome system in particular plays a critical role in protein quality control by selectively targeting proteins for degradation. Nascent polypeptides can be ubiquitinated cotranslationally, however to what extent and how this is used by the cell as a quality control mechanism has, until recently, remained relatively unclear. The picture now emerging is one of two quality control networks: one that recognizes nascent polypeptides on stalled ribosomes and another that targets actively translating polypeptides that misfold, failing to attain their native conformation. These studies underscore the important balance between cotranslational protein folding and degradation in the maintenance of protein homeostasis. In this review we summarize recent advances made in the area of cytoplasmic protein quality control with an emphasis on pathways involved in cotranslational degradation of eukaryotic cytosolic proteins. This article is part of a Special Issue entitled: Can Proteomics Fill the Gap Between Genomics and Phenotypes?